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Answer the following questions:- aE Ny Du. 
Question No 1{ 30 points) a O ci 
a) Complete the following formal:- M’ wa. 
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b) 


The relay shown in fig (1) is made from infinitely — permeable magnetic material 
with a movable plunger, also of infinitely permeable material. The height of the 


plunger is much greater than the air-gap length (h >> g) calculate the magnetic 
“stored energy Waa as function of plunger position ( 0 < x <d) , for N =1100 turns ; 
air-gap length 0.19.cm and d= 14 cm and I= 9 cm and the injected current is 12.5 
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Question No 2( 35 points) 


PA with graphs the meaning of energy and co-energy terms in energy 
conversion topic. 


b) An electromagnetic relay as shown in fig (2) has an exciting coil of 800 


turns. The coil has a cross sectional area of 5 cm xX 5 cm. Neglect 
reluctance of the magnetic circuit and fringing. 
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Calculate the following:- 


| 


Ory > 
i) The coil inductance, if the air gap length is 5 mm. 
ii) 


The energy stored for a coil current of 1.25 Amp. 
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Current was 1.25 Am 
Output based on the field ener 
position for which x = 
armature. 

iv) Repeat (iii) 

v) 


P, calculate the mechanical energy b 
8Y change when the armature m 


oves to 
2.5 mm, assume slow Movement of the 


Question No 3( 35 points) 
a) 


The electrical Libyan system run at 50 
types of generators running on this sy 


Noofpoles | 2 f 4 
Sync.speed | 


Hz, fill synchronous speed of the following 
stem :- 









b) 


The phase (a) of two — pole, 3 — phase armature winding as shown in the fig (3), 
it is consist of 8 N.- turn full -pith coils connected in series , each slot — 
two coils , , the first winding of phase ‘s located at angle of 67.5 from the 
magnetic axis of phase (a) , i.e (0) degree. \,_ 
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Il. Locations of all these slots referring from the magnetic 
axis ( phase a). 


iii. Write an expression for the space-fundamental mmf of the complete 
armature winding of phase (b) 


iv. Determine the winding factor kų for distribution winding. 
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a ; 
Answer the folfowin uestions:- 
Lar tyg 
= 3 or «WoO 
lf and mutual inductances? Draw these values i0i 


uéstion No 1f 30 points 
7%) What does mean by se 


coils case. oe 
of 0.9 
b) The laminated sheet steel section shown in fig (1) has a stacking factor of 0 


P 
- Compute the current required to establish a flux of 1.4 x 10° Wb. Neglect 
fringing. Use B, H curve attached. (Note: - 1 meter = 39.37 inch) 


/ 2012 





— m 


petitions... 
ee a Ss Laminated 
ENY / sheet Steel 





Question No 2 (35 points) 


a) Two winding , single phase transformer 480/120 volt , 5000 va, we would 
like to use it to transform the voltage from 600/480 volt , is it possible ?. 


If the answer is yes give the following:- 
Draw the connection 

li. The rating of this new transformer De LEIDEN A 
iii. The primary and secondary current of this new transformer. 
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b) : 3-D.,.1.2.MVA , 6.6/1.1 kV transformer , has 
star. connectedsecondary. The per phase value of the primary and secondary 
resistances are 2 , 0.03 Q respectively. Calculate the efficiency on full load at 9.3 
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a i } s 


Psie ony has contacts. The force due to current — carrying coil pulls the pivote 
een. Spring Pension to close the contacts and energize the load. If the 
i quare with 0.635 cm length , and Ø = 0.5 x 107° Wb . What is the 
pulling force on the armature? 
qi= 


— 
b) The phase — 
L 4 Panase —a of 2-pole armature winding has 10 N. — turns full — pitch coil 


nected i i ; P 2 
no Å naes , With each slot contain‘three coils . Assume an angle 8, is 
aa from the magnetic axis of phase a> 


| | : ah oY 
Find the following:- 
| a 
1. Number of armature slots œ? f < 
2- The angle separate each slot ~~ 
3- 


‘Lo s-r ee - ° : ing et sets Cr 

een of ne phase a ( forward and return ) siots assume the first =~ ~ 
Slot i phase a at 30° from the magnetic axis.. o, UQ; Sa, Lh, TE 
i Write an expression for the space fundamental mmf of phase{ a) 
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